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(I) 



(57) Abstract 



N/vxaOR 



The present invention relates to new 3'-oximino-2*,3'-dideoxyiiucleosidc derivatives corresponding to fonnula (I) where B is 
substituted or unsubstituted thymin-1-yl, uracyM-yl. cytosis-l-yl, adenin-9-y] or guanin-9-yl and R is Ci-Ct alkyj or Ci-C« acyl. This 
invention may be used to produce substances of this class having an increased activity. The 3*-oximino-2'3'-dideoxynucleo5ides are 
synthesised from naturally pccuiring nucleosides that contain a 2-deoxyribofuranose as their hydrocarbon compound. The position 5' of said 2- 
deoxyribofuranose is protected by a monomeAoxytrityl, dimethoxytrityl or tributyddimeihyisily! group. Thehydrox>i group is &en oxidised at 
position 3* in the keto-group using an oxidiser such as pyridine dichromate or a Dess-Maitin reagent, and further oximised in situ 
(hydroxylaniinc hydrochloride in pyridine) before suppressing the protecting group at position 5', the yield ranging from 30 to 70 %. 
Virological tests showed that 3 -oximino-2'3'-djdeoxynudeosides and more precisely 3'-oximino-2',3*-dideoxythymidine are active against the 
human immunodeficiency virus (HTV), the B hq)atitis vims and the herpes simplex virus (HSV). These compounds show anii-HIV activity in 
cells deficient in thymidinekynase. as well as an aaivity against HSV strains deficient in ihymidinckynase. 



(57)Pe4»epaT 



H3o6pcTeKHe Kacaercji iiobux iipoH3BOiiHbix 3'-okchmmho-2*.3*' 
Aiine30KCHHyKJieo3HiioB 4>opMyjii>i: 



20 



25 




rnc B - HC3aMcincHHi,iii nnn suMeuietiHbiji thmmh-I-hji, ypauHJi-l-HJi, 
UHT03HH-I-HJ1, ancHMH-9-Mii M ryaHHii-9-HJi, a R - Cj-Cft wikhji hjih Cj-Cf, 



auKJi. 



UejiK ■ co3AaHMc Gojiee bictmbhux bciucctb iroro wiacca. Ckhtci 3'-okcmmhho- 
2',3'-HH<Qe30KCMHyKJico3M<noB Bca>T HI fipHpoiiHwx HyKJicoaHfloB, coaepKawHx 2- 
ziC3OKCHpH6o4)ypaH03y b KaMcciBC yrjicBOiiiiOH KOMnoHCHTu. nonowcHMe 5' 2- 

ilC30KCHpH604)ypaH03bl SaiUHIUaiOT MOHOMCTOKCHTpHTWlbHOfl. JUfMCTOKCinpHTllJlbHOH 
H7IH TpCT6yTHJUlHMeTHilCMAHJlbHOH fpynnoH. 3aTeM OKMCJUJOT rUttpOKCMJl B 

nojiowcHHM y B KCTO-ipynny (oKHcnHTCJib -napHjwHHn jiHxpoMar hjih pcaxTHB JJecc- 
MapTHiia), oKCHMHpyjoT in siiu (fHapoKCHJiaMHHa rH/ipoxjiopHxi b impHflHHc) h 
yjiaJwioT 3aiiiHT»ryio rpynny b nojioiKCHMH 5'. Buxoii 30 - 70%. BHpojioniHecKKc 
HcnbiraiiH)} iioKasbisaroT. mto 3*OKCHMHHO-2\3*-;iHiie30KCHHyKnc03HAU, b 

OC06eHH0CTH 3'-(>KCHMHHO-2'J'-nHilC10KCHTHMH;iMH. ofi^anaiOT aKTHBHOCTbK) npOTHB 

BHpyca HMMy»o;ic4jHiiHTa HCJioBCKa (BMM). Bnpyca renaTMxa B h BHpyca iipocToro 
rcpncca (8111). CoejiHiieHHsi aeMOHCipMpywT aiiTHBMM aicTHBHOCTb a KJicTKax. 

flClj>ClfTHbIX no THMKilHIIKHHase. a TBKJKC BKTMBHOCTb np«.THB Iin-aMMOB Bill*. 
Aeii>eiCTHbIX no THMKilHHKHMase. 



HCKJZnqHTEJIbHO JUIH IIEJIEJB HHOOPMAUHH 



HcxxoaMyeMue jub o6oaHaseHHB crpaM-^eMOB PCT ua rmyama XHcraz 6ponznp. b Koropuz 
nydaancyioTai Meauomapofluue sajkaica b cootbctctbhh c PCT. 
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3*-OKCHMHHO-2\3*-iIIiae30KCHHyKJie03UiIl>l 

H HX npOH3BOAHbie 

06JiaCTb TeXHHKH 

H3o6peTeHHe othochtch k oojiacTH opraHHHecKOH xhmhh k BHpycoJioniH h 
5 Kacaercfl hobldc ananoroB HyKJieoaiiaoB, coflepxcaiuHX b KanecTBe yrjicBOiiHoa 

KOMnOHCHTbl 3-OKCHMHHO-2-Iie30KCHpH6o4)ypaH03y, 3-aUHJ10KCHMHHO-2- 

je30KCHpn6o4)ypaH03y (auHJi= aucroji, nponHOHHJi. n3o6yTHpHJi. nHBajiOH-n h jip.) 

HJIH 3-MeTOKCHMHHO-2-iie30KCHpH6o4)ypaH03y, oGjia^aiOlUHX npOTHBOBHpyCHOH 
aKTKBHOCTbK) lUHpOKOFO CnCIOpa iiefiCTBHS B OTHOUICHHH BHpyCOB HMMyH0Jie4)HUHTa 

10 HejioBCKa (BUM), npocroro repneca (BFir) h BHpyca renaxHTa B {BFE), Koxopwe 

MOrVT HaHTH npHMeHCHHC B MejIHUHHC. 

ripeiiiijecTByiomHH ypoBCHb TexHHKH 
HsBCCTHO npHMeHCHHe peipoBHpa (sHjxoByjiHH, AZT, 3*-a3MO-2\3*- 
iiHiie30KCH'mM}UiHH) juisi JieneHiu nauHenroB c cHimpoMOM npHoSpereHHoro 
iS HMMyHOjoie4>HUHTa (MainKOBCKHfi, M.A- JleKapcmeenHhie cpedcmea. Mockbb, 
"MeiiHUHHa'\ 1993, t.2, c. 394). 

HsBecTHO npHMeneHHe auHKJiOBHpa (ACG, 30BHpaKc) jvvi JieneHHA 
saoojieaaHHi). BussaHHUx BHpycoM npocToro repneca (MaiUKOBCKHii. M.ZI. 
JleKapcmeeuHbie cpedcmea. MocKsa, "MejiHUHHa", 1 993, t.2, c, 391). 
20 Tax^e H3BecTH0 npHMCHeHHe 3nHBHpa (^TC) juisi jicHcnm cHHJipoMa 

npHOOpcTeHHoro HMMyHOfle(j)HUHTa MCJiOBCKa H ero aKTHBHOCXb B oTHOiueHHH BHpyca 
rcnaiHTa B. {Shinazy, R.F. Competitive inhibitors of human immunodeficiency virus 
reverse transcriptase. Perspectives in drug discovery and design. 1 993, 1 5 1 -1 80). 

PacKpBmie H3o6peTeHM 
25 TexHHHecKOH 3anaHeH H3o6peTeHH5i HBJwercfl co3;iaHHe HOBbix aHajioroB 

HyK;ieo3HWB, o5;iajiaK)iiiHx npoTHBOBHpycHOH aKTHBHocTbio iiiHpoKoro cneKTpa 

iieHCTBHH. SOJiee H36HpaTeJIbHbIM npOTHBOBHpyCHblM JiefiCTBHeM a TaK)Ke OTC\TCTBHeM 
peSHCTeHTHOCTH K 3THM aHa^OfaM CO CTOpOHbl M>TaHTHbIX UTTaMMOB BHpyCOB HJIH 
ICierOK. ;ie({)HUHTHbIX B OTHOmeHHH (J)OC(j)OpHJIHpyK)UIHX (J)epMeHTOB. 
30 CoejlHHeHHH B COOTBCTCTBHH C HaCTOHUIHM H3o5peTeHHeM nojiyHeHbi 

H3BeCTHbIMH B OpraHHHeCKOH XHMHH MCTOiiaMH^TaKHMH KaK OKHCJICHHe, 

oKHCMHpoBaHHe. auHnHpoBaHHe. BaeneHHe sauiHTHbix rpynn h hx yzianeHHe b 



.IMCTBSaMeH H3bflTOrO 



wo 97/49717 



2 



PCT/RU97/00201 



COOTBCTCTBHH CO CXCMaMH 1 H 2. OopMyjlbi H HyMCpaUHJl HeKOTOpblX 
CHHTC3HpOBaHHbIX COeUHHCHMH lipHBejlCHbl HH pHC. 1. ChHTCJ 3'-0KCHMHH0-2',3'- 

j3Hiie30KCHHyK;ieo3HflOB BCjxyr m npHpoiiHbix iiyK;ieo3HiiOB, co;iep)icaiuHX 2- 
iie30KCHpH6o(})ypaH03y b xaMecTBe yrjieBo;iHOM KOMnoHeHTbi. riojiojKeHHe 5' 2- 

5 J[ie30KCHpH50(})ypaH03bI SamHIUaiOT MOHOMeXOKCHXpHTHJIbHOii, 

AHMeroKCHTpHTHJibHOii HjiH TpeT6yTHJiflMMeTHJicHJiHJibHofi rpynnofi, sarcM okhcjihiot 
rajipoKCHJi B .nojiojKCHHH 3' B KCTO-rpynny (OKHCJiHTeJib-nHpHiiHHHfl ^wxpOMar hjih 
peaKTHB Zlecc-MapTHHa), oKCHMHpyioT in situ (rwApoKCHJiaMKHa rHjapoxjiopHji s* 
nwpH^lHHe) H yiiajifliOT sauiHTHyio rpynny b iio;io)KeHHH 5'. Bbixoii 30-70%. 
10 BHpycojiorHHecKHe HcnbiraHMH iioKa3biBaio'r, hto 3'-okchmhho-2',3'- 

aHiXeSOKCH HyKJie03HJlbI. B OCOGcH HOCTM 3 '-OKCM M M HO-2 'J '-;iH;ie30KCHTHMHilHII. 

o6jiajiaiOT aKTMBHocxbK) iipoTHB BHpyca HMMyHOflecj)HUHTa HeJiOBCKa (BHM), Biipyca 
renaxHTa B h BHpyca npocroro repneca (BUV). Coe;iHHeHH« iieMOHcrpHpyioT 

aHTHBOT aKTHBHOCTb B KJIBTKaX, iie4)eKTHbIX 110 THMMilHHKMHaSe, a TaOCC aKTHBHOCTb 

J 5 . npoTHB uiraMMOB Bnr, ;ie(j>eKTHbix no THMH/xHHKHHaae. 

HHHcccjicnyiomHe npHMepw xapaKTepH3yioT aa^BJiHeMwe coeflHucHHa. 
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UpuMcp J. Cunmes 3*'OKCuMUHO'2[3'-dud€30KCUHyiaieo3udoe. i'- 
aifemoKcuMwtO'2\ 3 ''dude30KCUuyKJieo3udo6 u 3 '-MemqKCUMUfiO'2 ' 3 - 

dudejoKcuHyKneo3udo6. codepjtcaufux 5'3aMeu{eHHbie npou3eodHbie ypaiiuna a 
Kanecmee nyKJieuHoebix ocHoeanuu (na npuMepc npoujeodnbix muMuna). 

5 

CXCMQ 1 




Nwv/.OAc 



30 3E + 3Z 

3'-KeTO-2\3'-OTjEie30KCHTHMHilHH 29 6bin CHHTe3MpOBaH, KaK OnHCaHO B 

Froechlish, M.L.; Swartling, D.J.; Lind, R,E.; Moll, A.W.; Bergstrom, D.E. An 
improved synthesis of 3 -keto-5 -O-tritylthymidine. Nucleosides, Nucleotides 1989, 8, 
35 1529-1535. 

OKHCJieHMe peareHTOM ^ecc-MapTHHa npoeoiiHnH, xax onHcaHO b Dess. D.B., 
Martin, J.C. Readily accessible 12-1-5 oxidant for the conversion of primary and 
secondary alcohols to aldehydes and ketones, J. Org. Chem., 48, 1983, 4155-415. 

cncKTpbi SbUiH nonyneHti Ha cnexTpoMcrpe Bruker AC 250 b pacTsope 

40 CDCI3 MJIH D2O C HCnOJIbSOBaHHCM TMC HilH aUCTOHHTpHJia COOTBCTCTBeHHO B 

KanecTBe BHyrpeniicro craHziapTa. B onHcaHHH cneicrpoB HcnojibsoBaHbi cjiejiiyioiHHe 
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. coKpamcHH^: c - CHHrjieT, xux - ztyS/iei 4y5jieTOB, jxnn - ;iy5;ieT nyonexoB ;iy6;ieT0B, m - 
MyjitTHnJicT. K - KBaprer. iit- nceo^ioTpHnJieT. C-HrHajibi samnxHsix rpynii ue 

npHBOilHJIHCb npH OnHCaHHH CneKTpOB. MaCC-CnCKTpbl CHHMaJlMCh b hoshthbhom hjih 

HcraTHBHOM pe^'HMC Ha cneKTpoMCTpe Jeol DX 300 c onepauMOHHOfi cmctcmom JMA- 
5 DA 5000 H Hcnojih30BaHHeM HHTpoGeinHJiOBoro cnHpja b KanecTBe MarpHUbi. y<J>- 
cncKTpbi 6biJiH noJiyneHbi Ha Uvicon-931 crieKTpo4)OTOMeTpe b BO^ie. TCX 
npoBOJiHJiacb Ha riJiacTHHax c CHJiHKarejieM (Merck, Art. 5554). KojioHOHHafl 
xpoMaTorpa(})HH npoBoxiH/iacb Ha Silica Gel 60 (Merck, Art. 15111) c HcnojibsoBaHHCM 

XJlOpMCTOrO MCTHJICHa M MCXaHOJia B KaneCTBe 3JlK)eHT0B. 

10 TeMneparypu njiaBjieHMfl Ghjih HSMcpeHbi na annapaxe Reichter (ABcxpHfl) h 

He 6bijiH HcnpaBJiCHbi. 06pameHHo-(j)aiOBa« xp(>Maxorpa4)Hfl npoBoziHJiacb na 
LiChroprep RP-18 (40-63. mkm, Merck, Art. 13900). PeHxrenoBCKas cteMKa 6biJia 
BbinojiHCHa Ha AH4)paKX0Mexpe CAD-4 (Nonius, PojiJiaHjiHK)). CxpyKxypu 5bi;iH 
pemeHbi npaMWM mcxohom h yioHHCHbi mcxohom HaHMeubuiHx KBanpaxoB c 

15 aHH30XponHbIM npH67lH3KeHHeM XUin HCBOHOpOZIHblX aXOMOB. KoopiiHHaxbi 
BOHopoOTbix axoMOH GbiJiH onpczicjicHbi H3 pa3HocxHbix cwHxe30B (t>ypbe H yXOMHeHbl c 
Mcnojib:K)BaHHeM naoxpouHbixx xcMnepaxypHbix (})aKTopoB. OKOHHaxcjibHbie 3Ha4eHHfl 
R-4)aK'ropoB 6uim 42% m 3,0% jajiJi coc;iMHeHHH \E h 2Z cooxBexcxBciiHO. 

KpHCrajlJIbl 3XHX COCilHHeHHH SblJIH lIOJiyMCUbJ H3 BOilbl. 

20 

5*-MoilOMeTOKCHTpHTHJI-3'-OICCMMHIIO-2',3*-i|HAe30KCHTKMHAHH 

(30E+30Z), K HacbimcHHOMy pacxBopy rHjapoKCHJiaMHHa rnjapoxjiopHiia b nHpH;iHHe 
(5 MJi) 6biJio ao6aBJieHo cocjiHHefiHe 29 (1.45 r, 2.83 mmoji). Hepes 15 MHHyr 
peaKUHOHHaii CMecb Gbuia ynapena b BaKyyMc, h k ocxaxKy 6biJiH nooaBJienbi 

25 ilHXJlOpMCXaH (50 MJl) H BOiia (50 MJI). rioCJie 3KCXpaKUHH OpraHHHCCKHH CJlOfi 6blJI 

BbicyiueH 5e3BOiiHbiM cyjib4}aroM HaxpHsi, ynapcH m nepeynapcH c xojiyojiOM. Ilocjie 
KojioHOHHofi xpoMaxorpa(|}HH Ha CMJiHKarejie (rpaaHCHX MeraHOJia b iiHXjiopMexaHe, 0 
->2,5%) 6biJio nojiyHCHO 1,39 r cmccm 30E+3QZ b Evmt GccuBexnofi nenu (93%), 

<H ;iMP (CDCI3): 30E 7,62 k (H6, IH), 7,20 nx (Hl\ IH), 4,70 m (H4', 1H), 
30 3,6! m (H5\ Jy^4^=3,0 Hz, J5. 5.-10,5 Hz, IH), 3,48 im (H5", J5..4.=l,8 Hz, IH), 3,55 
m (HT\ J2"j.=6,8 Hz, }2-^2'^-\i^l Hz, IH), 2J9 jum (H2', J2',r=7,7 Hz, J2',4^1,9 Hz, 
IH), 1.36 ;i (Me.C5, 3H). 30^ 7^76 k (H6, IH), 6,39 nx (HP, IH), 4,94 m (H4'. IH). 
- 3,94 iu(H5'. J5..4'=K7 Hz, J5.,5.^-I0.2 Hz, IH), 3,29 m (H5", J5^,4.= l,9 Hz, IH), 3.23 
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jxjx (m\ J2.'j'=6,5 Hz, J2^2'=^-16,0 Hz. IH), 3.06 jum (H2\ J2'.r=9,2 Hz, J2'.4'=^9 Hz, 
1 H), 1 29 jx (Me.C5, 3H). m/e (FAB MS < 0) 527 (M-H)". 

3'-OKCHMHHO-2*.3'-flH^€30KCHTHMH;iHH (IE ). PaCTBOp CMCCH COCilHHeHHH 

5 30E-i-30Z (193 Mr, 0,37 mmoji) b 80% bohhoh yKcycHOfl khcjiotc (5 mji) 

nepeMeiuHBajiH b TeneHHC 12 m npn KOMHaraofS TCMneparype, ynapHsajiM iiocyxa h 
fiepeynapHBajiH c rojiyojiOM. K ocrarKy iio6aBJi5!;iM BOiiy (5 mji), juixjiopMeraH (5 mji), 

BOAHblH CJ10U OTAeJUJIU H npOMblSaJIH ilHXJIOpMeTaHOM (S mji), (|)HJIbTpOBanH Hepe3 

BJia}KHbii! 6yMaHCHbiii ^HJibrp h ynapHsajiH ;iocyxa. OcraTOK oHHiuanH o6pameHHo- 
10 4*2i30BOH xpoMaTorpa(})HeH (rpajUHCHT MeraHOJia b bouc 0-r^5Vo). Docjie JiHo4)HJTbHOH 
cyjjJKM GbiJio nojiyneHO 64 mi* coeAHHeKH5i IE b bhjic 6ecuBeTH0H ncHU (68%). 
riocjiejiyiomaa KpHcxajijiHsauHii h3 BOJibi nosBOJiHJia nojiyHHxfi 43 mp 
KpHCTaJiJiHMecKoro IJE. T. lui. 117-1 19^C, >H iIMP (D2O): 7,57 k (H6, IH), 6,31 nr 
(Hr, IH), 4.64 M (H4\ IH), 3,89 jm (H5\ J5.4'=2,7 Hz, J5. 5.^-12,8 Hz, IH), 3,82 m 
15 (H5", J5..,4.=4J Hz, H-l), 3,30 m (H2". J2M^7,4 Hz. .T2",2'=-19,l Hz. IH), 2.90 jwx 
(m\ J2',r=6J Hz, J2',4'=U6 Hz, IH), 1.82 n fMe-C5, 3H). »3c 51MP (20% CD3OD a 
.H2O): 168,2 (C4), 161,6 (C3'), 153,4 (C2), 139,2 (C6), 113,8 (C5), 85,1 (CT), 81,0 
(C4'), 62,4 (C5'), 34,9 (C2'), 12,6' (Me-C5). m/e (FAB MS < 0) 254 (M-H)", (FAB MS 
> 0) 256 (M+H)^. yet: 267 hm (e 96400). DjieMeiiTHtm anajiHs: HafiacHo, %: C - 
20 43.65, H ' 5.47, 15,37; BbiHHCJieHo. %: C - 43,96, H - 5,52, IN - 5,37. 
C10H13N3O5 ' HiO. PeHTreHOCTpyKTypHbifi aHajins: KOH4)opMauHOHHbie napaMerpw 
IE npeiicTaBJiciibi b TaSji. 1 . TpexMepHa^i crpyKiypa JJE npej[iCTaB;ieHa iia pHc. 2. 

25 5'-MoHOMeTOKCHTpHTH/l-3'-MeTOKCHMHH0-2\3'-aHZie3OKCHTHMHilHII 

(31E±31Z). 

PeaKUHji coeiiHHeHHH 29 (1,45 r, .0,88 mmoji) c HacbimcHHbiM pacTBopoM 
O-MeTHJirHnpoKCHJiaMHHa PHiipoxjiopHjia B nHpHiiHHe (2 MJi) c nocjiejiyiomeH 
OHHCTKOH Ha CHjiHKarejic (rpajiHeHT MeiaHOJia b jiHXiiopMeraHe, 0 ->2%), Kax onHcaHo 
30 AJifl 30E+30Z no3BOJiHJia nojiynHTK 431 mp cmcch 31E+31Z b BHjie 6ecuBeTH0H neHbi 
(91%). »H 51MP (CDCI3): 3iE 7,58 k (H6, IH), 6,38 jm (HI', IH), 4,65 m (H4', IH), 
3,97 c (N-OMe. 3H), 3,59 jm (H5', J5'4-=3,l Hz, J5.^5"=-10,4 Hz. IH), 3.40 m (H5", 
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Jy,4.=2.0 Hz. IH). 3.44 m (H2". Jj-.i-G.S Hz. J2-,2.=-18.5 Hz, IH), 2,72 OMi (HT, 
J2'.r=7.6 Hz, J2-.4'='2.0 Hz. IH), 1.37 a (Me-C5, 3H). 

3IZ 7,74 K (H6, IH), 6.39 jm(HV. IH). 4,82 m (H4', IH), 3.89 c (N-OMe, 3H), 
3,84 m (H5\ J5.,4-=l,8 Hz, J5. 5^-10,2 Hz, IH), 3,23 jm (H5", J5-,4.=l,5 Hz, IH), 3,19 
m (H2", J2", ,-6.3 Hz. J2»^'=-16,3 Hz, IH), 3,03 nm (H2\ J2.j'=8,9 Hz, J2-.4-=l,3 Hz, 
IH), 1.30 R (Me-C5, 3H). m/e (FAB MS < 0) 540 (M-H)-. 

3'-MeTOKCHMHHO-2',3'-ilHiie30KCHTHMHAHH (2E+2Z). HsBCCTHW 

ony6jiHKOBaHHbie jiauHwe 0 CMHTeae coeawHeHHH 2E+2Z (Tronshet, J.M.J.; Zseiy, M.; 
Lassout, O.; Barbalat-Rey, F.; Komaromi. I.; Geoffroy, M. Synthesis and anli-HIV 
activity of further examples of l-[3-deoxy-3-OJ-hydroxyiamino)-b-Dw/7reo- (and b-D- 
ery//iro-)-pentofuranosyl]thyminc derivatives. ./. Carbohydrate Chemistry, 1995, 14. 
575-588). OflHaKO b H3BecTHbix HcroHHHKax He npHBoaHTcn aaHHwx no aHTHBHH 
aKTHBHOCTH yKasatiiibix COeaHHCHKH. 

PacTBop CMCCH coeziHHeHHfi 31E+31Z (222 mf. 0,41 mmoji) b 80% soaHoii 
yKcycHoii khcjiotc (5 mji) nepeMeuiHBajiH b TeneHHe 12 h npH KOMHaxHofl TeMneparype 
H o6pa6aTUBa;iH, xax onHcaHO ansi coea. IE. OcraroK OHHiuajiH o6pameHHo-4)a30BOH 
xpoMaTorpa(J)HCH (rpaaHCHT NieraHOJia b Boae, 0 ->7%). Hocjie JiHO(})Hj]tHOH cyuiKH 
6biJio nojiyHCHO 79 Mr cmccm coeaHHCHMfi 2E-f2Z b suae 6ecuBeTHOH ncHbi (72%). 
nocjicayiomafl KpHCTa/ijiHsauHa m Bojibi ii03B0JiHfla nojiyHHTb 45 Mr 
KpHCTajuiHMecKoro2Z.T. nJi. 121-1230C. 'H ^IMP (D2O): 2E 7,55 k (H6. IH), 6.28 
(HI-. IH). 4,68 M (H4'. IH), 3.86 c (N-OMe, 3H), 3.90 m {H5', J5.4^2.9 Hz, J5. 5-=- 
13,0 Hz. 111). 3.82 iut (H5". J5-,4.=4,3Hz, IH), 3.28 m (H2", J2-.r=7.3 Hz, J2-.2'=-19,2 
Hz, IH), 2.92 flaa(H2',J2., ^6.1 Hz, Jj- 4^1,9 Hz, IH). 1 ,82 a (Me-C5, 3H). 2Z7,71 k 
(H6. IH), 6,27 iw (Hr, IH), 4,65 m (H4', IH), 3,82 c (N-OMe, 3H), 4,08 m (H5', 
■J5-.4'=3,3 Hz, J5.5.=-12.6 Hz, IH). 3,80 m (H5". J5..4.=2,3 Hz, IH), 3,08 m (H2", 
J2M-=6,5 Hz. J2-.r=-17,4 Hz, IH), 2,90 mjx (H2', J2-.,.=8.2 Hz. J2-.4 = l,8 Hz. IH). 1,84 
a (Me-C5, 3H). "3C m? (20% CD3OD n H2O): 2E_166.9 (C4), 159,5 (C3'). 152,0 
(C2), 139.0 (C6). 1 12.1 (C5), 84,6 (CF). 79.8 (C4-), 62,3 (C5'), 61.1 (OMe), 33.1 (C2'), 
n,9 (Me-C5). 2Z 166,8 (C4), 159,8 (C3'), 152,1 (C2), 137,7 (C6), 112.7 (C5), 83,4 
(CD. 79,6 (C4'). 62.4 (C5'). 60,8 (OMe). 35.0 (C2'). 12,0 (Me-C5). m/e (FAB MS < 0) 
268 (M-H)-. (FAB MS > 0) 270 (M+H)'. y«:>:.l„3,= 267 hm (e 96500). SaeMeHTHWH 
anajiH3; nafiaeHo. %: C - 44.59, 
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H - 5,93, N - 13.93; BWHHCJieHO, %: C - 44,59, H - 6,12, N - 14.18, 

Cj 1H15N3O5 1,5H20, PeHTreHOCTpyKxypHbiM aHajiHs: KOH(j)opMauHOHHbJC 

napaMCTpw 2Z npeiicTaBjieHM b Ta6.n. 1. TpexMcpHafl crpyKxypa j_F npencTaBJiena Ha 

PHC. 2. 

5 

5**IVf0H0MeTOKCHTpHTHJl-3'-aUCT0KCHMHH0-2*,3*-iIH;ie3OKCHTHMIiaHH 

(32Ei32Z). 

K pacTBopy cmcch 30E+30Z (460 Mr, 0,87 mmo/i) b nMpH;^HHC (5 msi) npa 
10 nepeMeijjHBaHHH ripH 0**C 6biJi iio6aBJieH aucTHJi xjiopwn (71 mkji, 1.0 mmoji). 
PeaKUHOHHOii cmcch ixajiH corpeTbca ;io KOMHaxHOH TeMneparypw h sepea 6 nacoB 
iio6aBHJiH HacumeHHbiif BOjaHbifi pacrsop rHiipoKap5oHaTa Harpm (2 mji). PacTBop 
5bi;i ynapcH, h ocraTOK 6biJi o6pa5oTaH h ohhiuch Ha cHJiHKare/ie, KaK onMcaHo iuia 
30E+30Z (rpaflHCHT Meranojia b /iHxnopMeTaHe, 0 -^2%). Bbuio nojiyneHO 327 Mr 
15 CMCCH 32E'f32Z b BHjae 6ecuBeTH0H ncHW (66%). ^MP (CDCi3): 32E 7,60 k (H6, 
IH), 6.2& JUxiVir. 1H),4,82m(H4\ lH),3,74im (H5\ .15- 4-3,0 Hz, 

J5. 5..=-10,7 Hz, IH), 3,48 m (H5\ }y^4'=2,]^ Hz, IH), 3,62 jvx (H2", J2.. r=6,5 
Hz, J2-'2'=-18,6 Hz, IH), 3,13 jxjvi (H2\ J2M'=7,8 Hz. J2-,4'=K8 Hz, IH), 2,23 c 

(N-OCOMc, 3H). l,37n(Me-C5,3H). 32Z 7,73 k (H6, 1 H), 6,48 jim (H]\ IH), 
20 4,92 M,(H4'. IH). 3,94 jxjx (H5\ IH), 3,47 aa (H5", J5..4.= l,8 Hz, J5'..r=-10,4 Hz, IH), 
3,39 jvi (H2", J2", i.=6,l Hz, J2-'2'=-17,l Hz, HI), 3.18 jia/i (H2\ J2m-9,2 Hz, J2'.4'=1,1 
Hz, 1 H), 1 ,94 c (N-OCOMc, SH), 1 ,34 r (Me-C5, 3H). 
m/e (FAB MS < 0) 568 (M-H)". 

25 3*-AueTOKCHMHHO-2\3*-ilHiie30KCHTHMHAHH (3E+3Z). PaCTBOp CMCCH 

cocjiHHCHHH 32E+32Z (340 Mr, 0,60 mmoji) b 80% BOiiHofl yKcycHofi khchotc (5 mji) 

ncpCMCUIHBaJIH B TCHCHHC 12 M npH KOMHaTHOS TCMnCpaTypC H 06pa6aTblBajlH, KEK 

onHcano nnsi coeji. JJE. Flocjie ohhctkh xpoMaTorpa4)HeH na CHJiHKarejie (rpaiincHT 
aucTOHa B iiHXJiopMCTanc, 0 ->50%) h ;iHo4)HJibHOH cyuiKH 5biJio noJiyncHo 110 Mr 
30 CMCCH coenHHCHHS 3E-f3Z b bhac GecuBCTHOH rHrpocKonnMHOH ncHbi (62%). 

^H ;iMP (D2O): 3E 7,58 k (H6, IH). 6.30 nr (HI*, IH), 4,78 m (H4', JH), 3,98 
jm (H5', J5'.4.=2.7 Hz, J5..5«='16,0 Hz, IH), 3.91 jm (H5". J5"^4.=3.9 Hz, IH), 3,50 njx 
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(H2", J2M'=7.4 Hz, J2",2'=-19,6 Hz. IH), 3J3 am (H2\ J2M'=6,2 Hz, J2^4•=^3 Hz, IH). 
2,16 c (N-OCOMc, 3H), 1,83 u (Me-C5, 3H). 3Z 7.73 k (H6, HI), 6,34 Afl (HI', IH), 
5,00 M (H4', IH), 3,98 jux (H5\ J5',4'=3.2 Hz, .l5.v=-12,9 Hz, IH), 3,92 jux {H5\ 
J5..4^=2,8 Hz, IH), 3,25 mjx (HT\ J2.. ,.=6,3 Hz, J.^-r^- 17,7 Hz, IH), 3,10 jwx (H2', 
5 J2M'=8,2 Hz, J2\4'=K3 Hz, IH), 1,82 c (N-OCOMe, 3H), 1,83 jx (Me-CS, 3H). I3c 
;iMP (20% CD3OD B H2O): 3E 172,0 (COCH3), 168,9 (C3*), 166,9 (C4), 152,0 (C2). 
138,3 (C6), 112,2 (C5), 84,9 (CI'), 80,4 (C4'). 62,1 (C5'), 34,5 (C2'), 19,0 (COCH3). 
1 1,9 (Me-C5). m/e (FAB MS < 0) 296 (M-H)-, (FAB MS.> 0) 298 (M+H)"^. YO: l^^^j 
267 HM (e 95900). 3jieMeHTHMH aiiajiH3: HafiiieHO, %: C - 45.73, H - 5,25, N - 13,20; 
10 BbiHHCJieHO, %: C - 45,72, M - 5,43, N - 13,32. C,2H,5N30f, ' H2O. 

flpuMep 2. Cunmej 3''OKCUMUHO'2\3*-dude30KCUHyKJieo3udoe u 
QifemoKcuMUHo-2',3''dude30KcuHyKJieo3udoe, codepoicauiux i(umo3UH, adeuuu u ayanun 
6 Kanecmee HyKjiemoebix ocHoeaHuu (na npUMcpc npoujeodnbix adeHuua). 
15 CxeMa 2 



DMTr DMTr 




NawOAc 
15E+ 15Z 



i - peareHT Zlecc-MapTHHa; ii - raiipoKCHJiaMHH raiipoxJiopHii / Py; 
iii - TeTpa5yTHJiaMM0Hi« 4)TopHH / TJ'O; iv - 80% yKcycHaa KHCJiora; 
V- AcCI /Py 
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N^-JlHMCTOKCHTpHTHJl-5'-TpeT5yTHJlflHMeTHJlCHJlHJI-3'-OKCHMHHO-2',3'- 
ilH/ie30KCHaaeH03HH Q4E±34Z). K paCTBOpy N%HMeTOKCHTpHTHJl-5^ 

TpereyTHJiiiHMeTHJiCHJiHjj- 2^-jae30KCHaiieH03HHa 33 (447 mp, 0,67 mmoji) b 
^UHXJiopMeraHe (6 m/i) npn O^C 5wji iio6aBJieH peaicTHB /lecc-MaprHHa (530 Mr, 1,25 
5 MMOJi) B ^iMXJiopMexaHe (6 mji) h nupuwH (OA mji). Pacraopy no3BOJiHjiH corpexbCH jxo 
KOMHaTiiofi TeMneparypw h wepes 30 mhh 6w;i iio6aBJieH nacwmcHHbifi BoaHWH 
pacTBop TMOcy;it(J)aTa HaxpHfl (5 mj]). OpraHHHecKHfi cjiofi 6hin oxiiejieH, 
HacMiueHHwfi pacTBop rH^poKCHJiaMHHa mffpoxnopum b mpumne (2 mji) 6hui 
;io6aBJieH, h pacTSop 6hvi ynapen b saKyyMe h ncpcynapen c TojiyojiOM. K ocTarKy 6biji 
10 ;io6aBjieH HacbiiueHHWH BOiiiibiH pacrapp rH;ipoKap6oHaTa narpm (10 mji) h 
JlHXJiopMeTan (10 mji). OpraHMHecKHii cjioh nocjie BKCTpaKUHH 6biJi npoMbir bojioh (2 
X 10 mji), BbicyuiCH c cyj7b(})aT0M HarpH^i h ynapcH iiocyxa. Ilocjie ohhctkh 
xpoMaTorpa4)HeH Ha CHJiHKarejie (rpajzHCHT Mcraiiojia b jiHXJiopMcraHe, co;iep?KameM 
cjie/ibi TpH3THJiaMHHa, 0 ->2 %) 6biJio nojiyneHO 227 mf cmcch 34E+34Z b bhuc 
15 eecuBCTHOH ncHbi (49,8%). ^MP (CDCI3): 34E 8^18 c (H8, IH), 8,05 c (H2, IH), 
6,42 nx (HIM H), 4,98 m (H4', 1H), 4,03 jvx (H5\ J y ^4^-2,3 Hz, J5.5..=.l 1,4 Hz, IH), 
3,88 m m\ J5» 4.=4,l Hz, IH), 3,54 jjjx (H2", J2.. ^=7,0 Hz, 2'=-18,4 Hz, IH), 3,09 
juui (m\ J2M-=6,7 Hz, J2^4'=l>9 Hz, IH). 34Z 8,29 c (H8, IH), 8,05 c (H2, IH), 6,36 
JIA {H\\ IH), 4.66 M (H4', IH), 4,22 m (H5', J5.,4^=2,4 Hz, 
20 J5, v.=-l KO Hz, IH), 4,02 m (H5", J5.. 4.-2,1 Hz, IH), 3.24 im (H2", J2"j^6,0 

Hz. J2.2"=-15.9 Hz, IH), 3.03 wm (H2', J2',i'=8.9 Hz. J2.4.= 1.6 Hz. IH). 
m/e (FAB MS < 0) 680 (M-H)-. 

3'-OKCHMHHO-2*,3*-AHjie30KciiaAeH03HH (14E+14Z). K pacTBopy cmcch 
25 coenHHCHHM 34E+34Z (226 Mr, 0,33 mmoji) b TeTparHjipo4)ypaHe (5 mji) npH O^C 6bui 
AoGaBJicH 1,IM pacTBop TeTpa6yTHJiaMMOHH5i ^ropma b TeTparHApo4)ypaHe (0,33 
mji), PacTBopy nossojiHjiH corpexbCK no KOMHaraofi TCMneparypbi h ynapHJiH Aocyxa. 
riocjic OHHCTKM xpoMaTorpai4)Hea Ha cHJiHKarejie (rpajMeHT McraHOJia b AMXJiopMeraiie 
0-^4 %), cojiep)KamcM cjiejibi TpH3THJiaMHHa) h ynapHBaHH« ocTaroK 6biJi pacxBopeH 
30 B 20 MJI 80% BOAHOH yKcycHOH KHCJioTbi, nepcMeuiaH 30 mhh, yiiapen jiocyxa h 
ilBa>KiZbi nepeynapcH c To/iyojiOM. K ocTaTKy 6biJia iio6aBJieHa uom (10 M.n) h 
AHxjiopMeraH (10 mj]). Bouhmh cjioh owji oriieJieM h npoMbrr iinxjiopMeraHOM (3 x 10 
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MJi). Ilocjie JiH0(})H;iH3auHH BOjiHoro cjiofl nojiyneHO 64 Mr cmcch 14E+14Z b BHjic 
eecuBCTHOH ncHbi (73,5%). 'H ^MP (CDCI3): 14E 8.29 c (H8. IH), 8.16 c (H2. IH), 
6.50 nr (HI'. IH). 4,70 m (H4'. IH), 3,96 jm (H5'. J5.4.=2.4 Hz. J5.5..=-!2,6 Hz, IH), 
3,84 Ail (H5", J5.. 4.=4.0 Hz, HI), 3.58 m (H2", J,-, ,.=7.1 Hz, Jo-o—lS,? Hz. IH), 3,48- 
5 3.25 M (H2', IH). 14Z 8,26 c (H8, IH). 8,16 c (H2. IH), 6.44 iw (HI'. IH), 4.70 m (H4', 
IH). 4,21 m (H5\ J5.4.=2,8 Hz, J5..5.^-12,6 Hz. IH), 3,92 m (H5", J5..4.=l,8 Hz, IH), 
3,48-3,25 M (H2',H2", 2H). 

m/e (FAB MS < 0) 263 (M-H)", (FAB MS > 0) 265 (M+H)"^. VO: l^^= 260 hm 
(e 15000). 

3'-AucTOKCHMHHo-2'^'-Anjie30KCHaaeH03HH (15E+1SZ). K pacTBopy cmcch 
34E+34Z (82 Mr, 0,095 mmoji) b OHpHaHHe (2 mji) ripn nepeMeuiHBaHHH iipw 0"C 6bj.'i 
floeaaneH aucTHfl xjiopHfl (18 mka, 0,25 mmoji). 3aTeM peaKUHOHiiofi cmcch aann 
corpcTbcfl no KOMHarnoH TeMneparypbi h nepea 1 Mac >ao6aBHjiH HacuuieHHufi Bo/mufi 
pacTBop rHApoKapeoHara HarpHJi (1 mh). PacTBop 6u;i ynapcH b BaicyyMc, h ocxaTox 
15 euji o5pa6oTaH h ohhuich na CHjiMKarejie, KaK ooHcano am 32EH-32Z (rpajiHCHT 
McraHOJia b AHXJiopMeraHe 0 -» 3%. coaep)KameM c;ic/ibi TpH3THjiaMHHa). K ocrarKy 
(60 Mr, 0,083 mmoji) b TeTparHflpo4)ypaHe (2 mji) npH QoC 6uji ^loSaajieH 1,1 M 
pacTBop TCTpaSyTHJiaMMOHHa ^Topnaa (100 mkji) h ^ajiee iiocxynanH, KaK onHcaHO 
14E-H4Z . Oocjie ohhctkh xpoMaTorpa(|)HeH ua cnjiHKarejie (rpaflHCHT MeraHOjia b 
20 iiMXJiopMeraHC 0 4 %, coaepTKameM cjieabi xpiOTHJiaMMHa) cyxofi ocraroK 5mji 
pacTBopeii b 5 mji 80% BoanoH yKcycuofi khcjiotm h iiajiee riocrynajiH. KaK onHcano 
.OJiJi 14E-H4Z. llocjie JiHO(|)HJiH3auHH nojiyneHO 9 mi cmcch 15E+15Z b bhac 
KCJiTosaTofi neiibi (32%). 'H RMP (CDCI3): 15E 8,24 c (H8, IH), 8,17 c (H2, IH), 
6.48 nr (HI". IH), 4.66 m (H4', IH), 3,90 jw (H5', J5.4,=2,4 Hz, J5.5..=-12,2 Hz, IH), 
25 3,80iia(H5". J5.. 4^4.1 Hz. IH). 3.67 jw (H2". .I,- ,.=6.9 Hz. J2..2-=-I8,8 Hz, 1H),3,55 
ojm m, J2-,r=6,9 Hz, J2.4.=l,7 Hz. IH), 2,20 c (N'-OCOMe, 3H). I5Z 8,30 c (H8, 
IH), 8,17 c (H2, IH), 6,42 au (HI', IH), 4.60 m (H4', IH), 3.98 jm (H5', Jy^^.=2,6 Hz, 
J5',5"=-I2,3 Hz, IH). 4,92 m (H5", J5..4.=4,0 Hz, IH), 3,48 m (H2". IH), 3,05 m 
(H2',1H). m/c (FAB MS < 0) 305 (M-H)-. (FAB MS > 0) 307 (M+H)+. YO: 1^3^= 260 
30 hm (e 14800). 
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ripHMep 3. Onpedenenue npomuso&upycHOit aKmuenocmu u 
i{umocmamuHecKo?o deiicmaufi e Kyjibmypax KJtemoK, 

HSYMEHHE nPOTHBOBMPYCHOPI AKTMBHOCTM. 

ripOTHBOBHpyCHbie HCCJie;iOBaHHi!, 3a HCKJIIOHeHHCM HCCJieilOBaHHH C BM4-1 H 
5 BMM-2. OCHOBWBaJlHCt ■ Ha HUrHGHpOBaHHM BHpyC-HHAyUHpOBaHHOH 

UKTonaToreiiHOCTH b Kyjibtypax kjictok E^^SM hjih HEL, KaK oiiHcaiio b Schols, D.. 
De Clercq. E. Balzarini. J., Baba, M., Witvrouw, M., Hosoya, M.. Andrei, G., Snoeck, 
R., Neyis, J., Pauwels, R., Nagry, M., Gyorgyi-Edelenyi, J., Macholich, R., Homth, I., 
Low. M., Gorog. S. Sulphated polymers are potent and selective inhibitors of various 

10 enveloped viruses, including herpex simplex virus, cytomegalovirus, vesicular 
stomatitis virus, respiratory syncytial virus, and toga-arena- and retroviruses. Aniiviral 
Chenh Chemother. 1990, 1. 233-240; De Clercq, E.. Descamps, J.. Vcrhelsi, G.. Walker. 
R.T.. Jones, A.S.. Torrence, P.F., Shugar, D. Comparative efficacy of antiherpes drug 
against different strains of herpes simplex virus. J. Inject. Din.. 1980, 141, 563-574; De 

15 Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgal. P.C. A novel 
selective broad-spectrum anii-DNA virus agent. Nature. 1986, 323, 464-467, 

CooTBercTByioiuHe Kyjibrypbi KJiexoK b MHKponHTpoBWX KOJiHMecTBax 6i>inH 
HHOKyjiHpoBaHbi CO 100 CCID50 BHpyca. Flpw 3T0M 1 CCID50 BHpyca SbiJio 
^ocraTOMHUM jxn^ HHcJ)HUHpoBaHHfl 50% KyjibTypbi kjictok. riocjie OiiHoro naca 
20 nepHozia a6cop5uHH ocTaroMHbiH enpyc 6bi;i y;iajieH h KJieroHHwe Kyjibiypbi 6ujih 

HHrH5HpOBaHbJ B npHCyrCTBHH pa3JIHHHbIX KOHUeHipaUHH (400, 200. 100, ... MKr/MJl) 

HCCTO;tyeMbix coeiiMfieHMH. UHTonaroreHHoe jaeficTBMe BHpyca oueHHBajioch no 
saBepmenHK) nHTonaroreHHoro npouecca b KOHTpojibnofi MH(|)HUHpoBaHHOH BHpycoM 
Ky/ibType kjictok. 

25 HI irMBMPOBAHHF BMM-HHiiy UMPOBAHHOrO OBPASOBAHRH- 

THrAHTCKMX KJIETOK. 

Kyjibiypa kjictok CEM 6buia cycncH/tHpoBaHa b KOHUCHTpauHH 250.000- 
300,000 kjictok/mji KyjibTypanbHoJi cpejiw h HH4)HUHpoBaHa 100 CCID50 BHH-1 (IIIb) 
HJiM BHM-2 (ROD). 3aTeM 100 mkji cycneH3HH HHct)HUHpoBanHbix khctok GbuiH 
30 nepeneccnbi b luiaHUJCT na 200 MK,n, cojiep>KaiUHH no 100 mkj! - cootbctctbchho 
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paaoaBjieHHbix pacxBopoB HccjienycMbix coe^iHHeHHH. Hepe3 4 rhh HHKyGauHH npH 
37^C o6pa30BaHHe chhukths b Kyjibtypax kjictok okijio HsyneHO, khk onHcano b 
Balzarini, J., Naesens, L.. Slachmuylders, J., Niphuis, H., Rosenberg, I., Holy, A., 
Schellekens. H.. De Clercq. !£. 9-f2-Phosphonylmethoxyethyl)adenine (FMEA) 
5 effectively inhibits retrovirus replication in viiro and simian immunodeficiency virus 
infection in rhesus monkeys. AIDS, 199L 5, 21-28. 

MSyMEHME UMTOCTATMHECKOH AKTMBHOCTM. 

UHTOCTaTHMCCKa^ aKTHBHOCTb 6buia HsyneHa KaK ooMcaHo b De Clercq, E., 
Balzariny, J.. Torrence, P.P., Mertes, M,P., Schmidt, C.L.. Shugar, D., Barr, P.J., Jones, 
10 A.S., Verhelst, G., Walker. R.T. Thymidilate synthetase as a target enzyme for the 
inhibitory activity of 5-substituted-2^-deoxyuridines on mouse leukemia L-1210 cell 
grouoh. Mol, Pharmacol.. 1981, 19, 321-330. UHTocTaTHHCCKyK) aKTHBHocTh 
Bbipa)KajiH. KaK KOHUciirpauHK) coe/tHHCHMH, KOTopa« yMeiibuiaeT hhcjto BbmHBuiHx 
KJieroK ua 50% (CC5(,). HsMepeHHfl uhtotokchhhoctm ocHOBUBajiHCb na 

15 MHKpOCKOnHMeCKH BHitHMOM HHMeHeHHM HOpMaJlbHOH KJieTOHIIOfi M0p4)0J10rMH 

(E6SM) HjiH HHrH6HpoBaHHH HopMajibHopo pocTa KJieroK (HEL), xaK onHcano b De 
Clercq, E., Holy, A., Rosenberg, G., Sakuma, T., Balzarini, J., Maudgai, P.C, A novel 
selective broad-spectrum anti-DNA virus agent. Nature. 1986, 323, 464-467. 

AKTHBHOCTb HPOTHB BHPYCA THHATHTA B. 

20 HejiOBCHCCKHe kjictkh 2.2.15, sapajKeHHbie BFB 6i,uih BbmejieHu h3 

KJieroHHoH jihhhh HEP G2 h Kyfli.iypHpoBaHu, KaK onHcano b Korba. B.H.; Guerin, 
J.L. Use of standard cell culture assay to assess activities of nucleoside analogs against 
hepatitis B virus replication. Antiviral Res. 1992. 19, 55-70. Kjictkh. Ky.ibTHBHpyeMbie 

B MOaH4)HUHpOBaHHOH CpCAC Ay6ejlbK0 C il06aB;ieHHeM 4% 6WHbCH CblBOpOTKH H 0.5 

2.5 mM rjiroraMHHa. o6pa5aTbiBajiH HccneayeMbiMM seuiecTBaMH b TeneHHe 9 aiiefi. 
KyjibTypaJibHVK) KHaKOCTb MCHfljiH KaMCflbie .3 ;ih«. KjiencH HEP. G2 h 
HeofipaGoTaHHbie 2.2.15 kjictkh cny-KHnw r KanecTae HerarHBHoro h no3HTMBHoro 
KOHTpojw cooTBCTCTBeHHo. SaTCM cpcfla 6w/ia yaanena, h wictkh jiHSHpoBaHW. 
no/iHaH BH>TpHK;ieroHHaa JXWK 6bwa Bbuiefleua h iio^iBepniyra aHajiHsy "Caysepw 

30 6JI0T", HcnoJib.-»y» "p-MeneHyio cneuH<j)HHHyK) npooy (pTHBV nnasMHiia coaepwHT 
reiioM BFB hojihoh iuiHHbi). OiipeflejiajiH HHniSHpoBauHe BHpycHoro pennHKarHBHoro 
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ZIHK-HHTepMCHHaTa b o6pa6oTaHHbix K/iexKax b cpaBHcuHn c KOHxpo/ieM, HayneHHe 

UHTOTOKCHMHOCTH COCilHHeHHH CpOBOilHJlH B KJTeXKaX HEP G2, HaXOilHlUHXCfl B 

nJiaHUjere, HSMepeHHCM npoHMKHOBCHHii b kjictkh HCHrpaJibHoro xpacHoro KpacKTeji«. 
Kjictkh 6MJIH no/icHHTaHbi H oGpaooxaHbi b rex )Ke ycjiOBHflx, hto h kjictkh, 
5 HcnojibsoBaHHwe iiJiH onpeiiejienra npOTHBOBHpyciioH aKTHBHOcm. 

PejyjihTaTbi. 

AKTHBHOCTb nPOTHB BHH . AhthBMM aicTHBuocTb CHHTesHpoBaHHwx 
coenHneHHH SbiJia HsyneHa c HcnojibsoBanHew BMM-1 (mraMM III^) h BHH-2 (iuthmm 
ROD) B icyjibrypax iienoBenecKHX CKM/0 h CEM/TK^kjictok (Ta6ji. 2). 

10 CocjiMHenHH 1_E. 3E+3Z iioKaaajiH Bbipa^KCHHyK) aKTHBHOCTb npoTHB paBHo BMH-1 h 
BHH-2 B KyjibTypax kjictok MT-4 h CEM/0. ripM -jtom aKTHBiiocTb npoTHB BMM-1 h 
BHM-2 B MT-4 KJiexKax 6bi;ia b 10-20 pa3 abiiue, hcm b CEM/0 KJierxax. 
LlHTOCTaTHMecKa« aKTHBHOCTb HCCjie^yeMLix coejiHHCHHH GbiJia B 5-15 pas Bbiiue 

MT-4 KJieTOK. MCM JXnSi CEM/0 KJierOK. BeJlHHHHbl HHrHGHVIOllIHX KOHUCIITpaUHH iIJI« 

15 3THX BcmecTB 6biJiH B 50-500 pa3 Bbiuie. mcm jxj]9{ hsbccthoio cTpyKTypHoro aHaJiora 

3"-a3HilO-2\3'-ilHiie30KCHTHMHiIHHa (AZT. "FeTpOBHp"). 3'-MeTOKCHMHHO-2\3'- 

ZlHZiesoKCHTHMH^iHHbJ 2E-f2Z 6biJiH MCHCC aKTHBHbi. Coc/iHHeHHfl IE, 3E-f3Z TaxHce 
nponBHJin aKTHBHOCTb B KyjibType kjictok CEM/TK , jie4)MUHTHbix no 

THMHilHHKHHaSe (EC50 20 MKP/mJI H >20 MKIVmJI), B to BpeM5! KaK AZT 6bIJI 
20 riOJIHOCTblO HCaKTHBCH B 3T0fi JIHHHH KJICTOK. 

3'-AUHJIOKCHMHHOnpOH3BO;iHbIC-2\3'-iIHilC30KCHHyKiie03HilOB (COCilMHCHHA 

4a-4e ) noKasajiH cxoiiHbic BejiHMHHbj HHrH6HpyiouiHx KOHUCHTpauHH. 

3'-()KCHMHHO-2\3'-OTiiC3OKCHHyKjie03HiibK coiicp>KaiuHc ;ipYrHc npKpoflHbie 
HyKJlCHHOBbie OCHOBaHHfl (COCJIHIICHMH UE-HIZ . 14E-^14Z . ISE-f ISZ ) TaK^C 

25 noKasajiH aHTH-BHM aKTHBHOCTb b CEM kjictkbx. xota h MCHbiuyjo. hcm J_E h 3E+3Z . 

C0C;iHHCHHfl 1 1 E-i- 11 Z 6bIJlH CTOJlb >!Ce aKTHBHbi B KyJlbTypC CEM/TK KJICTOK, KaK H 

CEM/O KJICTOK (EC50 16-19 MKr/MJi h 58 mkf/mji cootbctctbchho), hto 

HOilTBepHCaaCT. hto HX aKTMBHOCTb HC 3aBHCHT HJIH MaJlO 3aBHCHT OT 
BHyrpWKJICTOHHOrO ())OC4lOpHnHpOBaHH«. KaTaJIHSHpyCMOrO THMHilHHKHiiaSOH. 



30 
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AKTHBHOCTb HPOTMB BFir . 

AHTHBnr aKTHBHOCTL CHHTC3HpOBaHHbIX COCilHHeHHH GblJia HSyHCHa C 

HcnonbsoBaimeM rpex uixaMMOB BriF-l h Heihipex uiraMMOB Bnr-2 b KyjibTypax 
E^SM H HEL KjieroK (Ta6ji. 3). CoeAHHCHHe IE noKasajio BbipaxceHHue 

5 HHrH6HT0pHbie CBOiiCTBa B OTHOUieHHH pHJia UiraMMOB Bni'-l (EC50 0,4-1.3 MKr/MJl) 
H HeCKOJIbKO MCHbUIYK) aKTHBHOCTb B OTHOUJeHMM Bnr-2 (EC^o 0,5-11.0 MKr/MJl). 

CoenHHCHHe IE h 3E+3Z dhinn Mcnec TOKCHHHhi nnn kjictok, b KOTopux Hsynajiacb 
aHTHrepneTHMecKaa aKTHBHOCTb (> 400 Micr/Mji h 400 mik/mji cooTBCTCTBeHHO). hcm 
ACG b 5-(E) 6poMBMHHji-2'-ae30KCHypaiiHH (BVDU) {>400 mki/mji h >300 mi-k/mji 

1 0 COOTBeTCTBCHHO) (TaSji. I ). 

3'-AUHJ10KCHMHHOnpOH3BOilHbie-2\3'-IIH;ie30KCHHyKJie03H;iOB 

(cociiHHeHH>i 4a'4€) noKa3aj[M cxojaHbie BCjmHHHbi HHrnGHpyioiUHx KOHueHxpauHH. 

CocAHHCHHsi IE H 3E +3Z OKaaaJiHCb HeaKTMBHbiMH no OTHomeHHio k 
uiraMMy BFir-I (TK') (B2006), nc^mmmMy no THMHAHHKHHaae, a coeOTHCHHA 

15 2E+2Z KO BCCm' H3yHeHHbIM lUTaMMaM Bnr, Sa HCKJIIOHeHHeM HC3HaHHTe;ibH0H 

aKTHBHOCTH K ujTaMMaM. BOl'-l (KOS) H Bnr-2 (Lyons) b HEl. K.ieTKax. c 

BeJlHHHIiaMH HC5Q 50 MKr/MJl H 35 MKr/MJl COOTBeTCTBeHHO. 

AKTHBHOCTb nPOTMB BMPVCA FEnATt^TA K AKTHBHOCTb 

coewHCHHH IE npoTHB BrB GbiJia Hsyneiia b Kyjiinype HejioBenecKHX kjictok 2.2.15. 
20 3apa5KeHHbix BFB. Coej[iHHeHHfl IE h 4a iioKasajiH 3HaHMTejibKyio aKTHBHocxb 
iipoTHB BHpyca renaTHTa B c EC50 0,25 MKr/MJi h 1,5 mkh/mji cootbctctbchho, 
HHrH6HpyH BHpycubiH penjiHKaTHBHbiH ZIHK-HiirepMejuHaT b cpaBHCHHW c KoiiTpojieM 

H He IipOHBHJIM UHTOTOKCHHHOCTH ilO KOHIiCHTpaUHH 50 MKr/MJl H 200 MKr/MJl 

COOTBeTCTBCHHO (Sl>200). 3 '-Okchmhho-2\3 '-;iHiie30KCHHyKJieo3Hiibi, coiiepjKaiuHe 
i5 iipyrHC npHpoiiHbie HyKJicHHOBbie ocHOBanHJi (coenHHeHHa IIE+IIZ . 14E-H4Z h 
17E+17Z) TaK^e noKa3ajiH aKTHBHocTb npoTHB BFB c necKOJibKo MCHbiuHMH 

BejlHHHHaMM EC50 10 MKr/MJl. 10 MKr/MJl H 7 MKr/MJl COOTBeTCTBCHHO. 

AKTHBtlOCTb B OTHOlllF. HMH UPVEMX BMPVPOR HccjieziycMbie 

COejIHHCHHfl He npO«BHJlH aKTHBHOCTH M UHTOTOKCHHHOCTH HpOTHB pHfla RHK- H PHK- 

0 BHpycoB, a MMCHHo: coxsackie virus, poliovirus, parainflucnza-3. reovirus-1, sindbis; 
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semliki forest. c>aomegalovinis b paaJiMMHbix Kyjihrypax KJieroK (E5SM, HeLa. Vero, 
HEL). CoenHHCHMH IE. 3E+3Z, a TaK>Jce HCKOTopbie coeziHHeHH« CTpyirrypbi 4 
noKaaaJiH HH3KyK) aKTHBHOCTb npoTHB varicella zoster virus, c BCJiHHHHaMM EC50 20-50 

MKr/MJI. 

5 

UMTOTOKCHHECKHE CBORCTBA . JXannhic HsyncHHa UHTOTOKCHHecKOH 

aKTHBHOCTH nOKaSblBaiOT, HTO COejIKHeHHil no HaCTOHIUCMy K306peTeHHK) flBJT^IOTCa 
yMepCHHO TOKCMHHblMH JlJIfl KyJIbTyp FCJICTOK CEM/0 H MT-4 H MaJIOTOKCHHHblMH B 

OTHOiueHHH EftSM, HEL h Kyjibryp kjictok HEP G2. 

10 

TaKMM o6pa30M: 

-3'-OKCHMHHO-2\3'-ilHiie30KCHHyKJTe03H;tbl nOKa3bIBaK>T 3HaHHTeJlbH>TO 

aKTHBHOCTb iipoTHB c/ieityKDiuHX BHpycoB! BHH-1 H QMH-l. BHpyc reriaxHTa B, Bnr-1 
K Bnr-2, conocraBHMyK) c aKTHBHOCTbio coe;iHHeHHH. HcnojibsycMbix b MeitHUHHC 
15 iiJtfl TepanHH 3a6ojicBanHH. BbnbiBaeMbix 3thmh BnpycaMw: 

- cocilHHeHHe IE aBJiHCTCfl nepBWM npHMcpoM HyKJieosHOToro aiiajiora, 
noKasbiBaioinero aKiHBHOCTb npoTHB rpex paajiHsnbix K;iaccoB BHpycoB (PMEA 
aKTHBCH npoTMB BHH H Birr, HO HeaKTHBCH B OTHOiueHHH BHpyca renatHTa B; ^TC 
aKTHBCH npoTHB BHM H BHpyca renaxHTa ho neaKTMBCH npoTHB Bfir); 

20 

-OilllHM H3 MCXaHM3M0B BOSHHKHOBCHHfl pe3HCTeHTH0CTM K aHTHBMM 

HyKJieo3H;iHbiM anaJioraM h, b nacTHOCTH, k AZT HBJiHeTCfl norepa cnoco6HOCTH 

nOHBepratbCfl 4jOC4>OpHJlHpOBaHHK) HejIOBeneCKOH THMHUHHKHHaioA B KJICTKaX, HTO 

HCKJHonaeT hx aajibHeftuiee nocjieiiOBarejibHoe. npcBpameHHe b aKTHBHWH HyKJieo3H;i- 
25 5NTpH4)Oc4)aT. HacTHHHoe coxpaneHHe aHTHBMM aKTHBHocTH b CEM/TK" KJiCTKax 

THMHHOBblMH 0KCHMHH0-HyKJie03HMMH IE H 3E■^3Z H npaKTHHCCKH HOJIHOC 

coxpaneHHe aicTHBHocTH uHT03HH0BbiMH nyK;ieo3H;iaMH IIE+IIZ kocbchho 
cBH/tCTeiibCTByeT o5 ot;imhh;ix b hx MCxauHSMax iieHCTBH^i no cpaBucHHio co 
CTpyKTypubiMH anajioraMH, hto mo^kct no3BOJTHTb n35c>icaTb npo6/ieMbi kjictohhoh 

30 peSHCTCHTHOCTH fipH XHMHOTCpanHH 3'-0KCHMHH0-2\3'-JlHiie30KCHHyKJie03H;iaMH. 

- Hawooiiee aKTHSHbie coeiiHHeHHfl b cootbctctbhh c HacToa/UHM 
HSoGpereHHCM • IE, ero aucTHJibHwe npoHSBOiiHwe 3E+3Z ^BJiaioTCfl chhtcthmcckh 
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JierKO iJOCTVnHbJMM COeUHHCHMflMH. TaK. lE^ CHHTe3HpyeTCJI H3 THMHUHHa B 3 CTaHMH 
C HeOnTHMH3HpOBaHHbIM CYMMapHblM BblXOXlOM 63%, 

Ta6jiHua 1 . KoH4)opMauHOHHbie napaMerpw aHajioroB IE " m 2Z a cpasHeHHH 

C THMHilHHOM H AZT °. 



CoenHHeHHc 


IE 


2Z 


AZT 
MOJieicyjia 1 


AZT 
MOJicKyjia 2 


dThd 


KOH4)OpMaUHfl OTHOCMTCJIbHO 

cBi!3HN r-cr 


anmu 


anmu 


anmu 


anmu 


anmu 


X(04TrNlC2), 


-118,1 


-118,9 


-125,4 


-172,0 


-139.4 


p. ct)a30Bbi>i yroji 
nccBiioBpameHMfl. 


115.6 


147.7 


173.3 


op ? 


1 R7 k 


^''ni (MaKCMManbHai! 
aMnjiHTyjia 

np^R nonr^aiiir^iiua ^ 
IlLrCDllUDpaLULllH)! }* \ ) 


25,7 


31,2 


32 4 






KoH4)opMauHfl 4)ypaH03Hor6 
UHKjia 


CI ''0K3O/ 


Cl ^'3K30l 

CT'DHdo 


CT'3Hdo/ 

Cy'3K30 


Cl'jHdol 


C2'3Hd0l 
C3'-3A'50 


K0H(})0pMaUHfl OTHOCHTeJIbHO 
CB5I3H C4'-C5* 








mpauc 


mpaiw 


y,(05T5T4'C3"), C) 


43,1 


48,8 


50,8 


173,5 


172.8 



"3KcnepnMeKTanbHo no/ivHeHHbie napaMerpw: 



napaMerpw bsotw cooxBcrcrBCHHO m Young. .D.V.: Toilin, P.. Willson, H.R. 
The crystal and molecular structure of thymidine. Acta Cn'si. 1969. B25. 1423-1431.; 

TypcKaa. T.B.; UaoKHHa. E.Jl.; CKaiiruoBa. H.B.; KpaescKHfi. A.A.: JiHHiieMaH. 
C.B.: CrpvMKOB. lO.T. PcHrreHOcrpyiCTypHoe MccjieiioBaHMe cneuHcpHHecKoro 
HiirHOHTopa oopaTHOH TpaHCKpHnra3w - 3"-a.3HM)-2\3'-.ii!.ie30KCHrMMHiiHHa. }\o^u 
Akuzi. HavK CCCP. 1986. 291. 8.54-859. 



wo 97/49717 



17 



PCT/RU97/00201 



UJ 



♦ 



IT 
CO 



oo 
I 



O 

o 



o 
U 



ON 



u 



oo 

A 



I 



O 
O 

A 



O 

o 

CM 

A 



oo 



o 
rsi 



u 



o 



2 



UL) 



UJ 
U 



o 



2:1 



O 



CI 

o 



o 
o 



o 



O 



o 
o 

fN 

A 



O 



N 




N3 








+ 




+ 






UJ 









o 

A 



O 

A 



00 



o 
00 



o 



o 
o 



A 



o 

CM 

A 



O 
O 
rs 

A 



O 
O 



o 



A 



o 
o 
o 



in 
00 



N 



o 
o 
o 



o 
o 
o 



in 
o 
o 
o 



00 

u 
o 

X 
CQ 

s 

H 

c; 
o 
o 

3; 
S 



2 
s 

S 

o 
is: 
o 

0) 

CI 

s 



CM 

6 

C5 



is 

UQ < 

§ s 



CO 3 
^ s 

O § 

(J 



CQ u 
5 • 



o 

u 

=( ^ 

S 

0 §■ 

1 e 

O 3 

VO 



s 

S 
CQ 

DC 

H 
U 



o 



s 

H 



O 



s 

O 
VO 

o 
a> 

X 



o 



O 

a 
z 



z 

CO 

o 

m 
rt 
G, 
VO 

o 
• =r 
a S 

0 03 

= £ 

§ o 

s s 
5 2 

1 " 

i - 

i ^ 

o ^ 
^ o 

is 

S UJ 

- i 

n g 

♦ S 

♦ n 



o 

21: 
o 

H 
C5 

^ 

H 
O 
O 

a; 
m 
ffi 
s 

3 
a 

Ji 

H 
S 

3 

J5 

VO 

o 



CI 

o 

0) 

s 

=J 

cd 
Q. 

X 

<J 

X 

o 

X 

c: 
s 

S 

:j 
cd 
n. 

X 

o 



o 
a> 
r 
s 
o 

o 

H 
S 



18 



wo 97/49717 



PCT/RU97/00201 



s 

(Q 

G 
o 

P 
s 

s 



i 



u 
c: 

CD 



c 

00 

CD 
S 
f- 

o 

O- 

c: 
cn 

i 

s 

X 

o 

S 



S 

c 



X 

Z 
o. 

o 

z 

.A 

u 
c 

X 

a 
s 

H 
< 



X 



o 

CD m 



2 

CO 



00 d 



C/3 

uf 



CO ^ 



ffi 



2 



2i 
c 

CO I 



00 



a: 



o 
1^ 



CO 



O S = « 
t o H ^ 

5 2 



cj s 

o 
U 



o 
o 



o 
o 
d 



o 
d 



o 
o 
d 



o 
o 



IN 

o 
d 



o 
d 



o 
o 



< 



2 

O 
X 



X 

r» 
S 

•o 

u 

DC 

«=; 
a> 
CI 
a> 
o, 
c 
o 

X 

o 
o 
jr 
s 
c 

s 

o 
o. 

X 

3 



O 

CO 

X 

JQ 
U 

o 
z 

X 

o 

H 
03 



2 



u 
>^ 
Q. 

ffi 

H 

3 

X 



s 

u 
o 



13 

I- (NJ 

Q. 

OJ 

X ^ 

s 

§ E 

2 C 
X o 

X -e- 

c 
o 
2 



vo 
o 

H 
X 

5 
X 

o 

X 

vo 
o 

X • 



CO 

a. 

n 
o 



X 



P 
X 

u 
o 

c; 
X 

c 
c 
o. 
c 

o 
id 
o 

Q, 

CI 

s 
t- 
X 
CI 



On 
I 

o 

a, 

D 
x" 

X 
CI 
X 

s 

1^ 

o 

O 
CI 



X 

X 

o 

ID 



O 

> 
CO 



wo 97/49717 



19 



PCT/RU97/00201 



npOMblHIJieHHa^ npHMeHHMOCTb 

HacTOHUiee H3o5pefeHHe npHMCHHMO b 4)apMaueB™HecK0M npoMbiiujieHHOCTH 

JVlSi nOJiyHeHH^l HSSeCTHblMH B OpraHHHeCKOH XHMHH MeTO;iaMH HOBblX npOK3BOiIHbIX 
5 3'-OKCHMHHO-2,3'-ilHAe30KCHHyKJie03HflOB, ODJiaiiaiOIUHX npOTKBOBHpyCHOH 

aKTHBHOCTblO lUHpOKOFO CnCKTpa iieHCTBHJI B OTHOIlieHHH BHpyCOB HMMyHOiie(j)HUHTa 

HCjioBCKa (BHH). npocToro repneca (BFin h BHpyca renaxHTa B (BfB). 



wo 97/49717 20 PCT/RU97/00201 

OOPMYJIA M30BPETEHM>I 

3'-OKCHMHHO-2\3'-Miie3OKCHHyKJie03HilW (J)opMyjibi: 

5 HO B 



10 



15 




20 



25 



VRt B - HesaMcmenHbiH hjih 3aMeiueiiiibiH thmhh-1-hji, ypauHJi-l-nji, 
UHT03HH-l-H;ivajieHHH-9-HJi H ryaHHH-9-HJi, a R - CrCa ajiKHji hjih Cj-Ce auHJi. 



wo 97/49717 



PCT/RU97/00201 



1/2 



10 



15 



20 



30 




NAA^OR 



lEB=Thy R=H 
2E+2Z. B=Thv R=Me 
3E+3Z . B=Thv R=Ac 
4E±4Z. B=Thy R=Alk-C=0 
Alk= Et (4a): Pr (46); iPr (4b); 
25 tBu(4r);C5H,,(4fl);QH5(4E) 

SE-fSZ . B=Thy R=H (P-L-anaJior coea. i) 
6E+6Z. B=Thy R=Me (p-L-aHajiof coeii. 2) 
7E+7Z . B=Thy R=Ac (P-L-ananor coea. 3) 
8E+8Z. B=Ura R=H 
9E+9Z. B=Ura R=Ac 
lOE+lOZ . B=Ura R=Me 
IIE+IIZ . B=C\t R=H 
12E+12Z . B=Cvt R=Ac 
13E-H3Z . B=Cyi R=Me 
14E+14Z. B=Ado R=H 



15E+1SZ . B=Ado R=Ac 
16E+16Z. B=Ado R=Me 
J7E+i7Z. B=Gua R=H 
18E+18Z . B=Gua R=Ac 
19E+19Z . B=Gua R=Me 
20E+20Z . B=5-Et-Ura R=H 
21E+21Z . B=5-Et-Ura R=Ac 
22E±22Z.B=5-El-Ura R=Mc 
23E+23Z . B=5-CF3-Ura R=H 
24E+24Z . B=5-CF3-Ura R=Ac 
25E+25Z . B=5-CF3-Ura R=Me 
26E+26Z . B=5-I-Ura R=H 
27E+27Z . B=5-I-Ura R=Ac 
28E+28Z . B=5-l.Ura R=Me 
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PhC. 1. HeKOTOpUe CHHTCSHpOBaHHUe 3'-OKCHMHHO-2',3'- 

flHjie30KCHHyiaieo3Hflbi (cMecb E h Z-H30MepoB) 



OTHET O ME>KAyHAPOAHOM nOMCKE 
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C07H 19/073. 19/173, A61K 31/70 
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pOBaHHK) H TJX. TaHHH C OjlHHH HJIH HCCKOnUHMH JtOKyMCHTaMK TOfi XC 

"P" floxyMeKT. ony6nuKOBaHHUH ao flaru McxcayHapojiHofi no- XBTcropKH 

flasH. HO nocjie nxru HcnpaiUHaacMoro npHopHTcra jioKyMCKT. «an»iouiKHCJi narcHTOM-aHanoroM 
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